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ABSTRACT
Conventional spheroid preparation by extrusion-spheronization technique requires
microcrystalline cellulose (MCC) as processing aid to improve extrudability of wet
mass and spheronization capacity of extrudates. The present study investigated
formulation and processing attributes in extrusion and spheronization necessary for
design of MCC-free alginate spheroids. The physicochemical characteristics of these
spheroids were examined and compared against MCC-Ioaded alginate spheroids using
chlorpheniramine maleate and tolbutamide as water-soluble and poorly water-soluble
drugs respectively. Alginate spheroids demonstrated a slower release of hydrophilic
drug due to ease of matrix swelling and aggregation in the absence of MCC. This
reduced their specific surface area for drug dissolution. Crosslinking of alginate with
soluble calcium densified the surface of spheroids and hindered matrix aggregation. It
led to faster drug release from alginate than alginate-MCC spheroids. Fast drug
release was also noted in spheroids embedded with hydrophobic drug when MCC was
absent as drug adsorbent. A complete replacement ofMCC with alginate can promote
or retard drug release of spheroids as a function of drug-polymer interaction and state
of matrix swelling and aggregation.
111
ACKNOWLEDGEMENTS
I would like to praise and dedicate my gratitude to Allah S.W.T for giving me the
strength and ability to pursue and complete my Master's thesis.
It is with huge sincerity and pleasure to acknowledge my supervisor, Assoc. Prof Dr.
Wong Tin Wui for all his support and guidance in every step of the way along the
process of completing this research. My heartfelt gratitude to the Non-Destructive
Biomedical and Phartnaceutical Research Centre, Universiti Teknologi MARA
(UiTM) as well as Particle Design Research Group, Faculty of Pharmacy, UiTM for
the opportunity to carry out this project. I also would like to express my sincere
gratitude to Ministry of Science Technology and Innovation of Malaysia (MOSTI),
Ministry of Higher Education (MOHE) and RMI UiTM for facility and grant support.
In addition, special thanks to Mrs. Idanawati., Mrs. Nor Zaleha and Mr. Karim, for
their technical contribution and others who had helped me throughout the process of
completing this project.
Special thanks to my family for their support and understanding from the very
beginning ever since this project was started until it was completed.
iv
TABLE OF CONTENTS
Page
AUTHOR'S DECLARATION 11
ABSTRACT 111
ACKNOWLEDGEMENT IV
TABLE OF CONTENTS V
LIST OF TABLES viii
LIST OF FIGURES IX
LIST OF SYMBOLS Xl
LIST OF ABBREVIATIONS XIII
CHAPTER ONE: INTRODUCTION
1.1 Extrusion-Spheronization Process
1.2 Biodegradable Polymers As Alternative Spheronization Aid
1.3 Problem Statement
1.4 Objectives of the Study
1.5 Scope of the Study
1.6 Organization of the Thesis
CHAPTER TWO: LITERATURE REVIEW
2.1 Spheroids
2.2 Microcrystalline Cellulose (MCC)
2.2.1 Physical Properties ofMCC
2.2.2 MCC Applications In Pharmaceutical Formulations
2.3 Extrusion-Spheronization
2.3.1 Process and Equipment
2.4 Microcrystalline Cellulose As Spheronization Aid
2.5 Biodegradable Polymers As Alternative Processing Aid In
Extrusion and Spheronization Process
1
1
2
2
3
3
5
6
7
7
8
9
15
16
v
